Summary: Mixed venous oxygen saturations derived from measurement of mixed venous oxygen tension were compared with dye dilution cardiac output determinations in 26 patients with acute myocardial infarction. Mixed venous oxygen saturation was greatly reduced in patients with shock or failure complicating myocardial infarction. The level of oxygen saturation correlated with cardiac output determinations. The measurement of mixed venous oxygen saturation, which is relatively simple and does not require elaborate equipment, should be an important aid to the rational treatment of patients with low output states complicating acute myocardial infarction.
Introduction
An increase in cardiac output is one of the aims of therapy in acute myocardial infarction complicated by left ventricular failure or shock. Ideally such changes in cardiac output if they occur should be monitored, but in most units caring for such patients the special equipment and techniques required for estimating cardiac output are not readily available. Several reports have suggested that either central venous or mixed venous oxygen saturation is an adequate monitoring technique for assessing cardiac function and have correlated changes in venous oxygen saturation with the clinical status of the patients (Valentine et al., 1966; Goldman et al., 1968; Scheinman et al., 1969) . The purpose of this paper is to assess the value of using mixed venous oxygen saturation as a measure of cardiac output in patients with differing grades of severity of acute myocardial infarction. 
Methods
These observations were made during the investigation and treatment of patients with acute myocardial infarction. Infarction was diagnosed by the W. H.O. (1959) criteria. An approximate estimate of the severity of the infarct was made by classifying the patients as (1) uncomplicated, (2) with left tricular failure, and (3) with cardiogenic shock. Left ventricular failure was diagnosed when there were widespread lung crepitations and dyspnoea in the absence of a history of bronchitis. Cardiogenic shock was diagnosed when pallor, cold skin, restlessness, and oliguria were present and the systolic blood pressure measured by sphygmomanometry remained below 90 mm. Hg.
Cardiac output was determined by a dye dilution technique in 26 patients (21 men and 5 women aged 43 to 76 years). Details of our investigational techniques in patients with acute myocardial infarction have been reported (MacDonald et al., 1967) . Mixed venous blood samples were obtained from a small "float-in" catheter (Portex, . With this catheter we were able to sample at rates of about 1 ml. per minute. The position of the catheter in the pulmonary artery was determined by an adequate pulmonary arterial trace. Samples were obtained immediately before determination of cardiac output.
Blood samples were analysed for oxygen and carbon dioxide tension in a cuvette combining 02 and C02 electrodes (Instrumentation Laboratories Inc., Boston, Model 113), pH determinations were made with the same equipment. The accuracy of these oxygen and carbon dioxide electrodes in our laboratory has been described (Flenley et al., 1967) . Oxygen saturations were derived from the data of Severinghaus (1966) . The oxygen-carrying capacity of the blood was determined by a spectrophotometric technique. In some patients total oxygen content was measured by the method of Van Slyke and Neill (1924 (Valentine et al., 1966; Goldman et al., 1968; Scheinman et al., 1969) (McKenzie et al., 1964) arterial oxygen content is reduced in only the most severely ill and is unlikely to cause a fall in mixed venous saturation. Within these limits mixed venous oxygen saturation is likely to be a good index of cardiac output.
There are difficulties in obtaining a true measurement of venous oxygen saturation. In some patients oxygen saturation will be too low to allow an adequate estimation by a haemoreflector technique (Cole and Hawkins, 1967) . The measurement of oxygen tension and pH allow conversion to saturation, the data of Severinghaus (1966) being used. The conversion, however, will be made on the steep portion of the haemoglobin dissociation curve and small errors in measurement of oxygen tension could be magnified on conversion to saturation; thus a 1-mm. error in oxygen tension will lead to a 3°% error in venous oxygen saturation. Moreover, possibly all patients do not have the same haemoglobin dissociations curves (Metcalfe et al., 1969) . Despite these technical considerations the measurement of oxygen tension and conversion to saturation is adequate for clinical purposes. Ideally total oxygen content should be measured, but the sample volume required for the standard method is large and difficult to obtain through a float catheter. Micromethods for the measurement of total oxygen content are available and are likely to be improved (Laver, 1967; Linden et al., 1965) . Scheinman et al. (1969) showed that central venous oxygen saturations collected from atrial level correlated well with true mixed venous oxygen saturations in patients with uncomplicated myocardial infarction. In patients who are severely ill with shock or failure the correlation between saturations from the great veins and pulmonary artery is less close. This can be explained on the basis of differing regional circulation in patients with low output states. Thus a true mixed venous blood sample will provide a better guide for the monitoring of patients with shock or left ventricular failure. Pulmonary arterial catheterization by the float technique is relatively simple and safe. The measurement of mixed venous oxygen saturation will allow a rational approach to the treatment of patients with shock or failure complicating acute myocardial infarction with the use of the minimum of equipment.
Introduction
While neurological complications of alcoholism have been described for over a hundred years, choreoathetosis has only been indirectly mentioned in association with alcoholism, in so far as it occurs as a complication of advanced hepatic cirrhosis, usually with a portosystemic shunt (Victor et al., 1965) or as a manifestation of hypomagnesaemia (MacIntyre, 1963 
Patients and Methods
Twelve patients (six women and six men) were admitted to hospital on account of alcoholism or its complications between December 1967 and July 1969. Though their age range was from 29 to 67 years, the mean age of 48 was about five years greater than that of alcoholics admitted to one of the units. Half the patients drank mainly whisky, four mainly wine, one beer, and one sherry and cider. This is typical of Glasgow alcoholics, where beer is usually taken as an adjuvant to more potent drinks.
Family histories were taken by one of us (J. B.) who has had considerable experience in obtaining these in connexion with work on Huntington's chorea (Bolt, 1970) . All investigations were done as soon as possible after admission. Wholeblood thiamine and nicotinic acid were measured microbiologically, using modifications of the original methods of Edwards et al. (1957) and Sarett et al. (1946) , respectively. Serum folate was measured by the method of Waters and Mollin (1961) and serum vitamin B12 by that of Hutner et al. (1956) . The serum copper oxidase was measured by the method of Ravin (1961) and the serum magnesium by an atomic absorption method.
